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1 Introduction 
Libraries’ and archives’ digital collections have matured since the early days of 
DPI debates and flatbed training. Today, many institutions entice broader audiences to 
their online collections through the design of adventurous and engaging online spaces, 
paired with agile means of data linking and harvesting. With a focus on user-centered 
design and market-inspired aesthetics, such libraries and archives frequently combine 
their digital object search portals with interpretive exhibits that highlight popular 
materials, commemorate organizational history, document projects, publish lesson plans, 
and seek visitor participation. Through the combination of curated exhibits and 
discoverable data, libraries and archives are redefining the boundaries of the “digital 
library” and demonstrating new paradigms of linked access, shared authority, archival 
subjectivity, and popular appeal.  
In the wake of this fast-moving arena of digital innovation are the aging exhibits 
whose websites were recently the vanguard of digital collections. Silos of topical interest, 
in years past these exhibits were the focus of feverish development and institutional 
energy, but now stand as evidence of the speed of digital progress. Their interfaces, 
though just a few years old, already reflect the design aesthetics of years gone by, and 
their technical architectures exhibit increasingly outdated Web structures. In an age of 
nimble digital transformation, it is tempting to leave behind these “relics” of digital 
experimentation—to avoid the quagmire risked by a commitment to their future upkeep. 
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The very nature of these exhibit sites also appears to at odds with the 
emerging paradigm of linked discoverability, where criticism of the digital silo is 
ubiquitous. “The silo,” writes metadata scholar Erik T. Mitchell, “is a well-worn 
metaphor in information systems to illustrate separateness, isolation, and lack of 
connectivity” (Mitchell 2012, 213). Across the library and archives fields, there is a 
widespread call for institutions to move out of silos and into integrated, linked 
environments, putting pressure on institutions to either remove their legacy digital 
exhibits entirely, or move them into new, more nimble platforms that facilitate integration 
with collections. While some institutions are taking the leap into new platforms—often 
building them in house—yet more remain stagnant, unsure that their institutions have the 
technical capacity to move forward into unfamiliar and choppy technical waters. 
Operating from shoestring budgets with limited staff and competing priorities, such 
libraries and archives struggle to articulate to stakeholders and to themselves the value of 
investing time and money into new projects, let alone the maintenance of old ones.  
At its core, the decision to begin new projects (digital or otherwise) hinges on an 
assessment of risk: what are our chances of finding a tool that fits our needs? How long is 
it likely for staff to take to identify, test, and implement these tools—a week, a month, a 
year? How likely are we to be pleased with the results? How likely are our users to be 
pleased with the results? Such decisions are nearly always made under conditions of 
uncertainty, where a shortage of information vexes the practitioner’s attempts to predict 
the answers to these questions. For institutions with little in-house technical expertise and 
limited-to-no funds to hire outside vendors, such uncertainties may be so overwhelming 
that decisions cannot be made and new projects cannot be initiated.  
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This shortage of information is worsened by practitioners’ difficulty 
finding useful guidance on project costs from peer institutions on the conference circle 
and in the existing literature. Documentation of project outcomes and benefits are well 
documented, but less often shared are concrete quantifications of the costs associated 
with development of peer projects—both the cutting edge projects and the more humble. 
As recently as 2012, Geoffrey Little, librarian at Concordia University and former 
Communications Coordinator at Yale Libraries, wrote of the frustration faced by many 
librarians: 
It is easy to point to examples of libraries that have robust digital special 
collections or impressive and flashy online exhibits and repositories, but many of 
us work at institutions where digitization is still in an embryonic phase or a dream 
in our director's eye (Little 2012, 173). 
The documented experiences of peer institutions’ large-scale, developmental 
projects may be of little use in estimating local capacity to adapt yet-unfamiliar 
technology on a smaller scale. For institutions without robust technical expertise, such 
projects require a leap of faith into the digital unknown—a commitment to a project for 
which uncertainty is high and risk is an uncomfortable mystery. As professional in fields 
that are invested in peer-to-peer information sharing and support, it is important that we 
not only document our experiments with pioneering technologies, but also our processes 
leveraging existing technologies in real-world, restricted-resource environments. 
This paper documents the possibility of a minimal-investment strategy to migrate 
the legacy exhibits of the State Archives of North Carolina and the State Library of North 
Carolina into an exhibiting platform that links with the institutions’ existing discovery 
platform and offers robust means for centrally managing and creating exhibits.  The paper 
demonstrates that a small investment of time and a nearly zero-dollar budget can result in 
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usable results, and it shares a detailed time log of the project. Although the scope 
of this project was specific to a particular institutional setting and a particular platform 
(CONTENTdm), its goals are two-fold: to provide specific documentation for fellow 
CONTENTdm users; and to provide encouragement and anecdotal benchmarks for small 
and limited-resource institutions that might otherwise presume that in an age of rapid 
technological developments, maintenance of digital exhibiting projects is an all but 
unreachable goal. 
2 Literature Review 
2.1 Exhibiting, Curation, and Linked Open Data 
In 2007, the National Information Standards Organization (NISO) described 
digital collection development to be in its third stage of evolution. According to NISO, 
during the initial years of digital collections, projects were consizdered “good” so long as 
they increased institutional capacity, regardless of their actual use once completed. In 
their second stage, projects were considered good if they met the needs and usability 
expectations of targeted constituencies. According to NISO, the “bar of ‘goodness’ was 
raised” yet again in a third stage of digital collection development, where collections 
were expected to meet standards of “interoperability, reusability, persistence, verification, 
documentation,” and sustainability (NISO 2007, 1). Since 2007, these criteria have 
evolved into the united discourse of digital libraries and linked open data (LOD), a term 
which overlaps with that of the Semantic Web and encompasses the Web-wide 
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publication of structured, interlinked, and standards-based data.1 In some 
contexts, even the term “digital collection” has become outdated, a symbol of the age of 
the abominable silo. In others, it remains in common use, reflecting the collection-based 
provenance of materials, the physical organization of shelf collections, and the 
widespread institutional appellation “special collections.” Regardless of the evolution in 
terminology, it is clear that the focus of scholarship has moved towards the paradigm of 
linked data and away from segregated institutional portals. 
As the scholarship has evolved in this direction, the discussion of interpretive 
exhibits has faded in relevance. Gretchen Gueguen, Digital Archivist at the Albert and 
Shirley Small Special Collections Library of the University of Virginia, notes that 
institutions long ago “moved beyond their early attempts to mount heavily contextualized 
exhibits and thematic collections on the Web” and towards the “more elusive target” of 
large-scale digitization (Guegen 2010, 96). Large-scale digitization poses several issues 
related to copyright, privacy, and legal confidentiality, on top of which is added the 
challenge of linking together access to data across institutions and digitization projects. 
The Digital Public Library of America (DPLA), which launched in April 2013 after years 
of nation-wide preparation and discussion, intends to serve the last of those challenges by 
overcoming silos of digitized content across American cultural heritage institutions. 
Robert Darton, noted French and American cultural historian and current director of 
Harvard Libraries, has compared the mission of the DPLA to the Enlightenment ideals of 
the nation’s founders, both sharing “a profound belief that the health of the Republic 
1 Although definitions of linked open data abound, Tim Berners-Lee’s proposal of four defining principles 
of linked open data have been widely disseminated through his 2009 TED conference call-to-arms 
presentation The Next Web of Linked, Open Data. See also Tim Berners-Lee, “Linked Data” (June 18, 2009) 
http://www.w3.org/DesignIssues/LinkedData.html, accessed 10/19/2013. 
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depended on the free flow of ideas” (Darnton 2013). Francis X. Blouin, Jr., 
director of the Bentley Historical Library at the University of Michigan, has argued that 
the future of special collection libraries lies in their being “a place of connection more 
than repository,” where the professional mission of the librarian is to free the flow of 
information to users (Blouin 2010, 27). Library of Congress NDIPP fellow Gloria 
Gonzalez has described the prospect of linked open data is “a beckoning paradise” for 
online research, where the sheer availability of data makes its use irresistible to flocking 
patrons, and makes irrelevant the need for institutions to interpret and promote their data 
through supporting exhibits (Gonzalez 2011).  
Such a focus on the future of data integration and the linked information web 
bypasses important practical realities and professional philosophical currents in both 
libraries and archives. The practical realities speak to the fiscal environment of many 
institutions, as do they reinforce emerging professional conversations about information 
literacy, primary sources literacy, archival objectivity, and the digital humanities. Briefly 
discussed below, these practical and philosophical considerations support the continued 
relevance of the role of librarians and archivists in creating interpretive exhibit spaces, as 
well as the opportunity for such spaces to compliment developments in linked open data. 
First, developments in information literacy and archival instruction over the last 
ten years have emphasized the role of the archivists and special collections librarian in 
developing resources to facilitate student and novice researchers’ use of primary source 
materials (Yakel 2004, Yakel and Torres 2003, Reynolds and Sauter 2008, Duff and 
Cherry 2008, Brannock 2008). Studies indicate that novice researchers struggle with the 
task of finding and using primary source material, and that even students with high 
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familiarity with library catalogs and web searching still have little understanding 
of what primary sources are and how to find and contextualize them (Archer, Hanlon and 
Levine 2009, Yakel and Torres 2003). Archer et al. emphasize the need to facilitate 
“primary source literacy training,” and Elizabeth Yakel and Deborrah Torres’s seminal 
2003 articled made a case for archivists’ involvement in defining and developing the 
skills and instructional resources associated with “archival intelligence” (Archer, Hanlon 
and Levine 2009, 411, Yakel and Torres 2003, 51). In like manner, Helen Tibbo has 
argued that user education and outreach cannot be viewed as a “dispensable add-on” to 
the mission of archives, but should instead be understood to be the very “business of the 
archival enterprise in the digital age” (Tibbo 2003, 29). Digital exhibits, while no longer 
the vanguard of digital discovery, are still useful instructional tools for novice 
researchers. Writes Gueguen,  
they offer interpretive content and showcase only carefully selected materials, 
offer the students guidance through a topic and can frame the resources within a 
historical context. Helping students achieve focus is even more important in Web-
based research where the scope of documents available is exponentially increased 
(Guegen 2010, 99). 
Secondly, furthering the case for the relevance of digital exhibits as valid and 
valuable to the mission of archives and special collections, in recent years archival theory 
has moved decidedly away from the classical vision of archival institutions as passive 
custodians of records. This traditional vision of the archival profession was marked by a 
devotion to objectivity, neutrality, and the ability of the archivist to be an unprejudiced 
protector of historical “Truth.”2 Informed by postmodern critical theory, the archival 
2 Most notably promoted by Hillary Jenkinson, who wrote in 1992, “The Archivist's career is one of 
service. He exists in order to make other people's work possible. His Creed, the Sanctity of Evidence; his 
Task, the Conservation of every scrap of Evidence attaching to the Documents committed to his charge; 
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literature since the 1970s has largely reject the proposal that the archivist is 
capable of functioning as a passive conduit for information. Through selection, 
description, and promotion of materials—all activities fundamental to the creation of 
linked open data—the archivist and special collections librarian are, by definition, 
shaping the corpus and context of the data that passes through their hands. Archivists and 
librarians are creators and interpreters, by the very nature of their work. In 2006, Terry 
Cook noted that “the traditional notion of the impartial archivist is no longer 
acceptable—if it ever was” (Cook 2006, 173). “The political and moral values” of 
librarians, writes Robert Jensen, “and the judgments that flow from them” ultimately 
change the information presented to users (Jensen 2004, 32). Archival theorist Elisabeth 
Kaplan writes that by serving as “intermediaries between a subject and its later 
interpreters,” the role of information professionals “is one of interpretation itself” 
(Kaplan 2002, 211). 
Blouin has described archivists and special collections librarians as mediators of 
information, emphasizing their role not as benign disseminators of information in the age 
of linked data, but rather active agents of interpretation and subjectivity. Blouin argues 
that archivists function as “mediators between records creators and records repositories, 
between archives and users, between conceptions of the past and extant documentation” 
(Blouin 1999, 112). Building on such premises, some scholars and practitioners have 
argued that it is therefore the responsibility of the archivist to not only make transparent 
their subjectivity and power, but embrace it. Mary Jo Pugh argued in a 1982 article that 
his aim to provide, without prejudice or after-thought, for all who wish to know the Means of Knowledge. 
The good Archivist is perhaps the most selfless devotee of Truth the modern world produces.” Quoted in 
Cook, “What is Past is Prologue: A History of Archival Ideas Since 1898, and the Future Paradigm Shift”, 
Archivaria 43 (Spring 1997): 23 
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“the archivist has the opportunity and the obligation to analyze in some detail 
the content and potential use of the records” (Pugh 1982, 42). Randall Jimerson, former 
president of the Society of American Archivists, called on the profession to embrace its 
power of interpretation. “Even if we were to accept the possibility of such neutrality and 
objectivity, do we really want to be obsequious Uriah Heeps, handmaidens to history?” 
Jimerson urged, adding, “I hope we have higher aspirations” (Jimerson 2005).  
A complementary category of scholarship has emerged around digital humanities, 
which challenges the traditional divide between the librarian and researcher. The seminal 
“Digital Humanities Manifesto 2.0” of 2009, which emerged from a series of digital 
humanities seminars at UCLA, identifies “curation”—once the exclusive domain of 
librarians and archivists—as a central feature of the future of the Humanities disciplines: 
Whereas the modern university segregated scholarship from curation, demoting 
the latter to a secondary, supportive role, and sending curators into exile within 
museums, archives, and libraries, the Digital Humanities revolution promotes a 
fundamental reshaping of the research and teaching landscape. It recasts the 
scholar as curator and the curator as scholar, and, in so doing, sets out both to 
reinvigorate scholarly practice by means of an expanded set of possibilities and 
demands, and to renew the scholarly mission of museums, libraries, and archives 
(Digital Humanities Manifesto 2.0 2009). 
The manifesto’s claims reflect the impact of new tools of digital scholarship. By 
facilitating the ubiquity and availability of data about sources that were once bounded—
both literally and figuratively—in the library and archive, digital humanity tools have 
disrupted the distinction between “the analysis of information” (traditionally the domain 
of academics) and “the organization of information” (traditionally the domain of 
librarians and archivists). Terry Reese, Head of Digital Initiatives at The Ohio State 
Libraries, recently called on the field needs to take stock of “how libraries are positioning 
themselves as partners and data creators, rather than simply as the storehouse of data 
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when the research is complete” (Reese 2013). Thus, developments in the 
prospect of linked open data are being paralleling in academic librarianship with 
significant conversations about the role of librarians and archivists in research, analysis, 
and interpretation of their collections. 
A fourth, and perhaps most the tangible, consideration for the continued relevance 
of interpretive exhibits is their use for fundraising and demonstrating institutional value 
to stakeholders. Amongst UCLA’s criteria for digital projects are several considerations 
for the strengthening of partnerships, including consideration of whether “the project 
brings credit” to the “library in a manner likely to generate further digital library projects 
and funding” (UCLA Library n.d.). Digital exhibits help interpret the relevance of the 
library’s vast collections. They can also demonstrate to funders and administrators the 
potential for use of the collections, exemplifying how others might use materials and how 
the materials can be used to document various interpretations of original sources. Records 
creators and donors often want to see exhibits that feature their materials, and 
administrators frequently recognize the demonstrated value of interpretive projects more 
easily than the potential value of search portals and linked data.  
2.2 Documenting Project Development 
These four areas of scholarship and practical considerations speak to the reasons 
why archives and special collections continue to build digital exhibits. However, another 
important criterion on UCLA’s list is that the project be “reasonable, practical, and 
achievable” (UCLA Library n.d.). It is on this point that many libraries and archives 
struggle to find concrete information to help determine if new digital projects may be 
feasible. Alice Prochaska, former University Librarian at Yale and Director of Special 
 12 
Collections at the British Library, has described the confusion of the “morass of 
unknown quantities and speculation” as a digital special collections practitioner 
(Prochaska 2009, 13). David Pearson, Director of Libraries, Archives and Guildhall Art 
Gallery of London, has likewise expressed concern over the “messy set of horizons” that 
the digital era has introduced to special collections and the feeling among many librarians 
of being caught in a “rather unsatisfactory, transitional stage between the old way of 
doing things and what we can see the future is likely to look like” (Pearson 2010, 13). 
Geoffrey Little has written on the difficulty many librarians face finding useful 
information about peers’ digital projects. “Where do you start?” writes Little, reflecting 
the anxiety and uncertainty of many librarians and archivists faced with the task of 
shepherding a digital collections and exhibiting program (Little 2012, 173). 
Where digital collections combine digitized surrogates with born-digital 
materials, the anxieties associated with managing digital libraries and archives quickly 
grow. Jackie Dooley, recent president of the Society of American Archivists, has 
acknowledged the “daunting challenges” posed by born-digital materials for special 
collection librarians, and OCLC’s 2010 survey of special collections and archives 
revealed “a widespread lack of basic infrastructure for collecting and managing born-
digital materials.”3 Even more intimidating for practitioners has been the advent of linked 
data, leading University of Nevada, Las Vegas digital collections librarians Cory Lampert 
and Silvia Southwick to write that “this massive shift away from traditional approaches” 
3 Jackie M. Dooley, Katherine Luce, “Taking Our Pulse: The OCLC Research Survey of Special Collections 
and Archives,” OCLC (2010), p. 13 http://www.oclc.org/research/publications/library/2010/2010-11.pdf 
(accessed March 1, 2012). 
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can be “intimidating and leave collection managers deterred from pursuing 
action” (Lampert and Southwick 2013, 230). 
Many innovative digital projects have been documented in the scholarship of 
recent years. Active discussion is ongoing in the professional literature around tools for 
the management and discovery of digital repositories. In 2013, the College of Charleston 
reported on a two-year journey of South Carolina’s Lowcountry Digital Library out of 
CONTENTdm and into a Fedora Commons repository that leveraged a Blacklight and 
Drupal frontend to publish collections and exhibits (Gilbert and Mobley 2013). The 
University of Prince Edward Island’s open-source Islandora tool, which links Fedora 
Commons repositories to a Drupal management and public interface, has also attracted 
many users and their experiences are diversely documented (Moses and Stapelfeldt 2013, 
MacDonald and Yule 2012, Owens 2013). Similarly, both frustrations and successes with 
CONTENTdm have been reported for years across library and archives journals (Gilbert 
and Mobley 2013, Valentino and Shults 2012, Dickson 2008, Zick 2009). Many 
institutions have also reported on their experiments with innovative tools for specific 
functionality, for example building tools for oral history audio discovery and the delivery 
of for-purchase high-resolution images.4 Several institutions have also documented 
efficiencies and costs associated with digitization workflows. These publications provide 
important cost estimates of new and established workflows, but they do little for 
institutions looking for guidance about the project of identifying, testing, and adopting 
unfamiliar technology and tools (DeRidder, Presnell and Walker 2012). 
4 R. Niccole Westbrook & Sean Watkins, “High Res at High Speed: Automated Delivery of High-Resolution 
Images from Digital Library Collections,” Journal of Web Librarianship 6 (2012), 109-124; Doug Boyd, 
“OHMS: Enhancing Access to Oral History for Free,” The Oral History Review 40, n.1 (March 20, 2013), 95-
106. 
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These studies report useful information about the technical architectures 
developed the pros and cons of competing technologies, as well as brief discussions about 
difficulties encountered during development. Little detailed information, however, is 
provided about the time invested during the development process, and few if any of these 
reports are geared towards audiences who do not already have moderately advanced 
command of technical language—what we might call digital development literacy—and 
almost none cover the tricky terrain of identifying platforms for sustainable exhibiting. 
The following sections of this paper describe one such project, were a unified exhibiting 
platform was identified and set up for the migration of legacy exhibits and production of 
new exhibits, and one prototype legacy exhibit was migrated into the new platform. 
3 The Setting 
The purpose of this project was to demonstrate the costs and outcomes of a 
minimal-investment strategy to identify and initiate an exhibiting platform for 
CONTENTdm collections. As such, the project might have taken any CONTENTdm 
institution as its subject. As it happens, the author is most familiar with the North 
Carolina Digital Collections, a collections portal jointly managed by the State Archives 
of North Carolina and State Library of North Carolina, and thus it is here that the project 
found its basis of content.5  
Together, the State Archives and State Library collect, preserve, and make 
accessible the government records, publications, and a selection of private materials that 
5 This project was carried out as an independent personal project, and it does not represent the opinions 
of the North Carolina State Archives, North Carolina State Library, or North Carolina Department of 
Cultural Resources. 
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document North Carolina history. The digital objects of the North Carolina 
Digital Collections (Digital Collections) are searchable through a hosted instance of 
OCLC’s CONTENTdm, which is a commercially-offered digital library content delivery 
tool and search engine widely used by libraries and archives. CONTENTdm allows 
patrons to search and browse the digital objects using faceted metadata, and it facilitates 
creation of simple collection-based landing pages as gateways into the search engine. 
CONTENTdm serves primarily as a search engine for the exploration of discrete digital 
objects. Users submit queries, browse search results pages, filter with facets, and view 
digital objects and the objects’ metadata. CONTENTdm is not designed to be an 
exhibiting platform. 
The State Archives and State Library seek not only to deliver digital materials to 
the public, but also to provide context and research support for these digital objects. This 
goal has been achieved, in part, through what this paper calls “exhibits”: web pages 
outside of the CONTENTdm search portal that present digital objects alongside 
interpretive elements like essays, lesson plans, timelines, maps, and other learning tools. 
The intended audience for these exhibits is like that of the searchable collections: the 
general public, genealogists, K-12 educators and students. At the outset of this project, 
thirteen legacy exhibits were live, most of which belonged to the State Archives, and 
several additional exhibits had recently been retired from public accessibility.  
Maintenance of the exhibits has been problematic. As early innovators in the 
delivery of online content and interpretation, the State Archives in particular has a large 
collection of legacy exhibits dating as far back as 2000. Most of the sites were originally 
built by hand or in Dreamweaver and require continued manual maintenance. The digital 
 16 
objects displayed on the exhibit pages in most cases are either manually linked 
from the Digital Collections (a staff member copied and pasted the CONTENTdm image 
URL into the exhibit) or an entirely different copy of the file was added to the exhibit. 
Metadata, where it was brought into the exhibit, was usually copied over manually, 
meaning that updates in CONTENTdm are not propagated to the exhibits.  
The legacy exhibits pose two kinds of issues for the State Archives and State 
Library. First are usability and web design issues. The exhibits were built before the 
advent of responsive design and do not render well on mobile devices or smaller screens. 
Modern browsers, too, sometimes have trouble rendering the older exhibits. There is also 
little consistency in structure or branding across the exhibits to help users find their way 
navigating through and amongst exhibits. Additionally, many of the site designs, which 
appeared attractive and modern at their inception, have grown dated over the years. The 
aesthetic appearance of the exhibits today contrasts with an image of the State Archives 
and State Library as modern, relevant, and capable institutions. 
The second set of problems posed by the legacy exhibits is administrative. The 
exhibits are difficult to maintain, and they cause problems for reference staff. The legacy 
exhibits are static, meaning that when metadata or object files are updated or added in 
CONTENTdm, these changes are not reflected in the exhibit. Updates of the 
CONTENTdm collection require manual duplication in the exhibits, and staff have little 
time to keep track of necessary updates. Thus, exhibits may include outdated material and 
links. Another frustration for staff is the inability to identify the source of many images 
featured in the exhibits. Patrons often see images in the exhibits and request more 
information or copies of the images. However, without a call number in the caption or a 
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link back to CONTENTdm, staff often waste valuable time identifying and 
locating images appearing in exhibit pages. 
4 Project Goals 
The legacy exhibits of the State Archives and State Library suffered from dated 
design, cumbersome maintenance, and lack of integration with the CONTENTdm 
collections. The goals of this project were to identify a platform that address each of these 
three concerns and could be used to support migration, maintenance, and creation of 
digital exhibits—and to prototype one migrated legacy exhibit in that platform. Equally 
important, the project was to do so at as little costs as possible, minimizing the use of 
both time and money. 
The goals for the project are split in two broad categories:  outcomes and costs. In 
the first category are requirements for the exhibits’ functionality and appearance. In the 
second category are requirements that concern institutional ability to implement and 
maintain the exhibiting platform. 
4.1 Outcomes: Exhibit Functionality and Appearance 
1. Exhibits designs can support across-the-board institutional branding (logos, 
shared design elements) as well as exhibit-specific elements.  
2. Exhibit structure combines a selection of objects with text. Potential for adding 
additional functionality such as timelines and maps 
3. Within one exhibit site, users can search a specific portions of CONTENTdm 
content. 
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4. Users can view CONTENTdm object  metadata and the object image 
file (at full size, not just a thumbnail). Users should not have to go back to 
CONTENTdm to view images at full size. 
5. Exhibits can contain additional flat pages, such as an About page.  
4.2 Costs: Platform Implementation and Maintenance  
6. Existing tools should be leveraged as much as possible in order to make project as 
practicable as possible to implement with limited staff time.  
7. The system needed to be one that was easily learnable and had a broad user 
community to facilitate ease of future updates. Administrators should be able to 
manage and build future exhibits within this platform without advanced coding 
skills. 
8. Exhibits need to be able to be moved to a new platform in the future. No platform 
will be a “forever platform,” including this one. 
9. Exhibits must take advantage of the CONTENTdm API or OAI-PHM to harvest 
content from the CONTENTdm collections. When objects and metadata in 
CONTENTdm are updated, these updates should be reflected in the exhibits. Staff 
should not have to perform manual updates or manual uploading of 
CONTENTdm items into the exhibit.  
10. Changes to the interface of the exhibits should be relatively easy, so that the 
appearance of the exhibits can be regularly updated as web design standards and 
user expectations evolve. 
11. Financial cost should be as close to zero as possible. 
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5 Tool Testing & Selection 
Three tools were investigated for this project, all of which offered some specific 
integration with CONTENTdm and which were known to be used by peer institutions: 
Omeka and its OAI-PMH Harvester plug-in, University of Nevada at Las Vegas’s  
(UNLV) dmBridge , and Drupal 6 CONTENTdm Integration Module . 
5.1 Omeka 
Omeka is an open-source web-publishing platform that can be used for faceted 
searching of digital objects as well as construction of linked static pages—exhibits—that 
dynamically link to content uploaded into Omeka. Documentation of Omeka is extensive 
and user-friendly. Several plugins provide additional functionality, including plugins for 
creating timelines and maps, integrated Dublin Core and COinS metadata support, and an 
OAI-PMH Harvester plug-in. CONTENTdm has the ability to serve as an OAI-PMH 
repository and thus to be harvestable by Omeka. The OAI-PMH Harvester plug-in had 
virtually no documentation at the time of this project, and after installation and testing, it 
was discovered that the plug-in is not currently capable of harvesting object files from 
CONTENTdm. Thus, the textual metadata can been rendered in Omeka exhibits, but not 
the images, PDFs, or other files associated with the objects. The OAI-PMH Harvester can 
harvest object files delivered as CDWA Lite (Categories for the Description of Works of 
Art), which is not supported by Dublin Core, which CONTENTdm uses. Object files 
would have to be manually uploaded into Omeka from CONTENTdm in order to be used 
in exhibits. Omeka was identified as a very promising platform for future use, but did not 
meet the requirements of this project. 
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5.2 dmBridge 
Between 2008 and 2011, the University of Nevada at Las Vegas (UNLV) 
developed a suite of tools to deliver CONTENTdm content through alternative web 
portals. UNLV’s central tool, dmBridge, is an “integrated web page template engine, 
PHP API, HTTP API, and social content system for digital collection structured as an 
‘add-on’ or abstraction layer over the CONTENTdm digital asset management system" 
(UNLS University Libraries n.d.). The results of UNLV’s implementation of dmBridge 
for its own collections are attractive and highly usable. However, the most recent version 
of dmBridge (2.1.1) requires installation on the same server as CONTENTdm, which is 
unsuitable for the OCLC-hosted instance of CONTENTdm used by the State Archives 
and State Library. Older versions of dmBridge may be installed on a separate server from 
that of CONTENTdm, however significant improvements in functionality had been made 
since these early versions of the tool, and UNLV’s documentation indicates that future 
development will likely be incompatible with a hosted CONTENTdm instance. Thus, 
dmBridge was also removed from the list of potential tools.  
5.3 CONTENTdm Integration module for Drupal 6 
The third tool investigated was the “CONTENTdm Integration” module for 
Drupal .6 Developed by Mark Jordan, Head of Library Systems at Simon Fraser 
University, this Drupal module uses the CONTENTdm API to expose CONTENTdm 
object files and metadata to Drupal. The module allows users to search, browse, and view 
items and collections within a Drupal website, without requiring site administrators to 
6 Downloadable from “CONTENTdm Integration,” (CONTENTdm Integration n.d.)t accessed 10/26/2013) 
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manually import items from CONTENTdm to Drupal. When a visitor views an 
item in the exhibit, a new Drupal node is created which imports and stores the item’s 
textual metadata (including full text transcription) in Drupal but embeds the object files 
(e.g., full-size images, thumbnails, videos, PDFs), which are still stored in 
CONTENTdm. These nodes are assigned their own Drupal node type—“CONTENTdm 
Item Wrapper”—and are treated as any other Drupal node. Users can comment on them, 
tag them, bookmark them, “and do pretty much anything with them that they can do with 
other types of Drupal nodes” (CONTENTdm Integration n.d.). Because an item’s 
metadata is imported into Drupal only when a user views an item, if an item is never 
viewed, its metadata is never imported into Drupal or stored on the Drupal server. The 
metadata that is imported into Drupal, however, continues to be dynamically updated 
whenever CONTENTdm is updated. As the module’s documentation describes: 
CONTENTdm wrapper nodes are not created and edited the same way most other 
content types are, i.e., using the node edit form: the Drupal site acts as a slave to 
the CONTENTdm master, and all changes to the items must occur in 
CONTENTdm. The module knows when an item has been updated in 
CONTENTdm and will refresh the metadata as needed (CONTENTdm 
Integration n.d.). 
The module also comes with several helper modules to display varying types of objects 
(documents versus images), search objects, create custom queries, scope searches, and 
gather usage statistics. 
The primary drawback to the Drupal module is its Drupal version compatibility. 
The module was built for Drupal 6, and as of now, Drupal 7 is standard and Drupal 8 is 
very nearly released. However, this issue was deemed to be a manageable one. The goals 
for exhibit functionality and appearance sites are relatively simple and can easily be met 
by Drupal 6. The question of adopting Drupal 6 for exhibits was one of medium-term 
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maintenance costs: is it wise to invest in a product built for a functional but 
already superseded version of Drupal? The module’s developer indicated an intention of 
migrating the module to Drupal 7, and reported interest from several other third parties in 
collaborating on that migration. The developer also indicated that migration was not 
imminent. If this tool were to be adopted, eventually the exhibits would need to be ported 
from Drupal 6 to Drupal 7. That prediction fit within the project’s expectation that no 
exhibit platform, including the one identified in this project, could be a “forever 
platform.” Because the module simply puts a Drupal “face” on data that continues to be 
stored and maintained in CONTENTdm, the process of migrating exhibits from Drupal 6 
to 7 would be made easier. All item nodes created in Drupal could be deleted during the 
migration, and the content re-harvested after the transition.   
5.4 Drupal Theming  
One potential stumbling block to Drupal 6 was its scarcity of responsive base 
themes. “Themes,” like modules, function as plug-ins to Drupal sites. The themes use 
PHP page templates and other Drupal-specific files to determine which elements render 
on dynamic and static pages, and they use stylesheets to control the appearance of those 
elements. Themes are offered by developers in the Drupal community either for free or 
purchase. Some of these are out-of-the-box themes meant for immediate use. Others are 
“base themes” designed for further configuration, achieved by creating a “child theme” 
that is simultaneously installed with the base theme. Users may also create their theme 
from the ground up. 
Because this project was intended to be a demonstration of a minimal-investment 
approach, the goal was to leverage an existing base theme for Drupal 6 that meets current 
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standards for responsive design. This base theme could be configured to create 
a unified standard and branding across all exhibits, and an exhibit-specific child theme 
would be installed for each exhibit to create minor styling differences to “brand” each 
exhibit. Most Drupal 6 themes, however, are not responsive, and it proved to be a 
difficult task to identify an appropriate theme. Five popular responsive themes with 
Drupal 6.x versions were identified using the Drupal website and browsing chat forums 
located through a quick web search. These five themes were installed to test whether their 
6 versions were indeed responsive. Only one theme, FBG (Fluid Baseline Grid) version 
6.x-2.2, was found to be both responsive and bug-free (see Appendix 2). 
6 Result 
6.1 Outcomes 
As of the completion of the project, a platform has been prototyped for the 
migration of legacy exhibits and creation of new exhibits, and one exhibit has been 
migrated into the new Drupal platform. The architecture for the new exhibiting platform 
is relatively simple. CONTENTdm remains where it has always been, with no alterations 
having been applied to it during the course of the project. On a separate LAMP server 
Drupal is installed with its component parts: a MySQL database, CONTENTdm 
Integration module, an exhibiting base theme based, and a child theme for the prototyped 
exhibit.  
This architecture allows for multiple additional exhibits to be added within the 
same Drupal installation, where all exhibits can be centrally managed. Each new exhibit 
would be a separate site with its own database but centrally managed through Drupal and 
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linked to CONTENTdm. Each additional exhibit would require two exhibit-
specific installations and one optional installation: a database and an additional instance 
of the Drupal CONTENTdm Integration module would be required, and a child theme 
would be optional but highly recommended (see Figure 1). Separate child themes would 
facilitate similar but not identical styles between exhibits. Separate instances of the 
CONTENTdm Integration module would allow each exhibit to be linked to a different set 
of CONTENTdm content. For example, one exhibit might be linked to certain collections 
within CONTENTdm, where another exhibit is linked to all of CONTENTdm. A separate 
MySQL database would be required for each site according to Drupal’s configuration for 
multi-site installations. 
Figure 1. Multi-exhibit architecture. Gray areas were not included in the prototype. 
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The exhibit selected for protyping is the legacy exhibit titled “View 
from Variety Vacationland: Historic North Carolina Travel and Tourism Photos” (see 
Figures 2 and 3). This exhibit was chosen for several reasons. First was administrative: it 
is one of the few exhibits created as a joint project between the State Archives and State 
Library. Second, there was high potential for improving the appearance and functionality 
of the exhibit. The site is relatively simple, which makes it a good baseline for 
predictions about the creation of new exhibits and migration of old sites. The exhibit 
consists of five flat pages and numerous links to pre-contrived CONTENTdm search 
results. Numerous images are included to decorate the site, but none of the images are 
labeled or linked to their CONTENTdm records. Visitors to the exhibit who choose links 
to browse or search the collection are taken out of the exhibit and into CONTENTdm 
without warning, and no functionality is present to provide context or interpretive text for 
the results of pre-configured searches.  
Figure 2. Home page, Original exhibit 
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Figure 3. Browse page, Original exhibit 
By moving the exhibit into Drupal, substantial improvements have been made to 
the appearance and functionality of the exhibit (see Figures 4 through 7). Visitors to the 
prototyped site can now search and explore more than 1,100 photographs from the North 
Carolina Conservation and Development Department’s Travel and Tourism Division 
without leaving the visual space of the exhibit, although they may also follow links to 
view items in the CONTENTdm search portal. Visitors can view the images at full size 
with associated metadata, read interpretive essays accompanied by images from the 
collection, and post comments about images. As visitors perform searches and click to 
view particular images, a Drupal module works on the fly to make calls to 
CONTENTdm’s API and deliver requested content to visitors. Thus, patrons can explore 
a collection of thousands of CONTENTdm objects without exhibit builders needing to 
manually create any additional pages in Drupal for the objects.  
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Figure 4. Home page, 1200 width, Prototyped 
exhibit 
Figure 5. Exhibit page, 768px 
width, Prototyped exhibit Figure 6. Object view page, 
768px width, Prototyped 
exhibit 
The CONTENTdm Integration module includes a family of “helper modules” that 
offer a range of additional functionality. If installed, several of these helper modules 
create Drupal “blocks” of content that can be placed in regions defined by the Drupal 
theme. Of the CONTENTdm blocks offered by the CONTENTdm Integration suite, only 
two were necessary for the prototyped exhibit: the search box and the “This item in 
CONTENTdm” block. The latter provided a link back to the CONTENTdm item from 
within each of the exhibit item view pages. Blocks that were not used include the 
“CONTENTdm scope switcher” (where users can specify which CONTENTdm 
collections to search, which was unnecessary in the prototyped exhibit, which linked to a 
single collection), the “CONTENTdm search history” (which is still under development 
and did not work well with the custom queries), and the “Random CONTENTdm item” 
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(which could be used in future exhibits to display a random image from 
collections each time an exhibit page is loaded).  
Exhibit interpretive text is associated with selected items through the helper 
module “CONTENTdm custom queries.” Through this helper module, simple hyperlinks 
designed to invoke a single, predefined query within CONTENTdm are passed through 
the Drupal module to create a Drupal site link that calls the results of the CONTENTdm 
query into the exhibit site. These queries can be for a single item or several items. HTML 
associated with the custom query serves as interpretive text to accompany the resulting 
images (see Figures 5 and 7).  
It is important to note that the module’s custom query text introduced added 
functionality not found in the original “Variety Vacationland” exhibit. The original 
exhibit contained text about the entire collection, the digitization project, and the project 
partners. The structure of the original site did not provide a means to associate text with 
specific images. With this added functionality, demo text was taken from NCPedia, the 
State Library’s online encyclopedia about North Carolina, to accompany the custom 
queries. On each page of the exhibit, below the search box appears a menu with links to 
each of the custom queries and accompanying text. Future exhibits can include as many 
or as few of these queries as desired, and as much or as little accompanying text as 
desired. 
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Figure 7. Exhibit page, 1200px width, Prototyped exhibit 
The robust functionality of the exhibit is achieved with relatively lightweight 
Drupal overhead. Despite its apparent complexity, within Drupal only two nodes were 
manually created: the Home and About pages. In addition to these two static pages, three 
additional types of pages render to visitors: custom query search results page with essay 
text, the standard search results page, and the item view page (see Figure 8).  
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Figure 8.Page types and content, Prototyped exhibit 
6.2 Costs 
Time 
A minimal-investment strategy was taken in the development of the prototype 
exhibit and platform. Wherever possible, time was invested in identifying existing tools 
that could be leveraged, rather than configuring new tools. As a result, the entire project 
was completed in six days of FTE labor (48 hours). These hours were spread out over a 
period of twelve weeks, working an average of four hours a week on the project (see 
Appendix 1 for a detailed breakdown of time). The majority of time was spent 
researching and testing tools and configuring the stylesheets of the prototyped exhibit. No 
time had to be expended manually transferring items from CONTENTdm into the 
prototyped exhibit, which significantly helped to minimize time investment. 
These time costs represent the costs of researching and implementing the 
platform. As for future exhibits, it is estimated that additional legacy exhibits can be 
migrated into Drupal with a base staff time of approximately 9 to 36 hours (see Appendix 
1). These hours account for set up of a MySQL database, installation of an additional 
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instance of the CONTENTdm Integration module, planning and mockups of 
exhibit design, configuration of exhibit-specific stylesheet, and migration of exhibit 
content. The set-up costs for new exhibits built from the ground up in Drupal will be 
similar, minus migration of content but with additional time dedicated to the initial 
conceptualization of the exhibit design and structure. None of these estimates include 
time spent authoring additional exhibit text or digitizing objects. 
Future maintenance time costs of exhibits will be determined largely by Drupal 
version upgrades. The exhibiting platform would be upgraded from Drupal 6 to Drupal 7 
when the CONTENTdm Integration module is migrated to Drupal 7, as discussed earlier 
in the paper. When a site’s Drupal core is upgraded, page structure, menus, and blocks 
are maintained. However, the CONTENTdm Integration module for Drupal 6 will be 
incompatible with Drupal 7, and thus will need to be reinstalled and reconfigured. Exhibit 
managers should expect to budget a similar to slightly-less amount of time migrating the 
site to Drupal 7 as originally invested migrating exhibits into Drupal 6.  
A second source of expected ongoing maintenance time costs involves backing up 
the site and recovering from major server errors. Sites intermittently “go down,” where 
they are not accessible to the public for period of time due to server issues. The frequency 
and duration of such events will depend on the configuration of the server. An in-house 
server can be used where there is a systems administrator on staff. If a hosted server is 
used, a staff person would be responsible for posting tickets and seeking technical 
support from the hosting company. If the server should fail or a human error cause loss of 
significant information from exhibit websites, staff should be able to turn to regularly-
produced backups of the site. Many Drupal modules are freely available that facilitate 
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backup and recovery of sites. Institutions should consider choosing backup 
modules that allow for backups to be stored on the server and backed up to a second 
storage location in the event of server failure. 
Money 
The project was completed on a zero-dollar budget. All tools used in the project 
were free with the exception of the server. Testing and prototyping took place on server 
space obtained through the author’s existing hosting subscription with the commercial 
web hosting company JustHost. Were this project to be moved from prototyping to actual 
use, server costs should be integrated into estimates of the cost of the exhibiting platform. 
Drupal requires a LAMP server, which can either be maintained in-house where a 
systems administrator is on staff, or purchased and supported through a hosting company. 
Web hosting services vary widely in costs, depending on the level of technical support 
available, whether a dedicated server or shared server space is being purchased, whether 
a dedicated IP and private SSL are required, the vendor’s promised uptime, whether there 
are limits on bandwidth, disk space, the number of databases—and many other features.  
It is important to weigh the tradeoffs in financial and staff time costs associated with 
alternative server hosting options. 
7 Reflection 
The current scholarship on linked data and digital libraries focuses on the role of 
librarians and archivists as impartial data transmitters. Emphasizing an if-you-make-it-
they-will-come efficiency of scale, paradigm frequently draws a line between the act of 
making data available (the role of librarians and archivists) and the task of interpreting 
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and putting that data to use (the role of the researcher and user).  Robert 
Darnton, writing on the Digital Public Library of America, described the present moment 
as one in which the ancient fantasies of a “mega-meta-macro library” are finally 
becoming possible. The new DPLA, wrote Darnton, “won’t resemble anything, because 
nothing like it has ever existed. A library without walls that will extend everywhere and 
contain nearly everything available in the walled in repositories of human culture.”  This 
potential “freeing” of digital materials into a network of unfettered discoverability caries 
an enticing invitation for librarians and archivists to abandon the laborious task of 
mounting hand-crafted digital exhibits in exchange for an economy of effort where the 
professionals expose the data and the throng of web users pour over it.  
Exhibiting, however, continues to play an important role in library and archive 
institutions, different from the functions performed by simply exposing materials. 
Exhibits can be ready-made pedagogical tools helpful for contextualizing primary source 
material and demonstrating use of archival materials to students. Where students may be 
overwhelmed by the full range of materials, exhibits can help focus them on particular 
documents relevant to the story being told or point being made in the classroom. The 
usefulness of exhibits for pedagogical purposes also points to allied uses outside of the 
classroom, in contexts where librarians and archivists seek to provide similar focus and 
narrative interpretation. Libraries and archives are often tied to a larger group—a 
university, a town, or in the case of the State Archives of North Carolina and State 
Library of North Carolina, a state—and they may have a role in interpreting the history of 
that group. Public libraries often showcase materials that document interesting aspects of 
local history, as university archives exhibit important moments in university history.   
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Such exhibits not only allow libraries and archives to demonstrate the 
value of their collections to stakeholders, they also fulfill the mission of the library and 
archive to serve as a site for public history and cultural heritage. When Randall Jimerson 
asked fellow archivists, “do we really want to be obsequious Uriah Heeps, handmaidens 
to history?” he was expressing a philosophical shift in the archival field towards an 
understanding of archival work as necessarily creative and interpretive. A parallel 
disintegration of the boundary between librarians and researchers has come out of digital 
humanities work, where a recognition of the blurred line between data curation and 
research has similarly blurred professional lines. These two developments have not only 
raised questions about the possibility of objectively describing and disseminating data, 
but whether librarians and archivists should even want to pursue such a goal. Online 
exhibits—whose explicit purpose is the curation and contextualization of selected 
objects—are a valuable tool for libraries and archives who embrace their potential as sites 
for public history. 
This paper directly addresses another aspect of online exhibits—their practical 
feasibility. The advent of linked, harvestable data and its economies of effort have made 
the hand-crafted exhibits of the past questionably unsustainable. However, this paper 
sought to document the feasibility of bringing together the management and functionality 
formerly disparate exhibits into a unified platform, with minimal investment of time and 
money. The result was the identification of a CONTENTdm-Drupal multi-site platform 
into which legacy exhibits can be migrated and new exhibits can be built. The platform 
allows for exhibits to be built in Drupal that dynamically draw on objects in 
CONTENTdm using the CONTENTdm API. The exhibit site functions as a standalone 
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site, where users can explore interpretive exhibits text, view selected items, as 
well as search the entire collection. This functionality is achieved with fairly lightweight 
Drupal overhead, allowing for more easy migration of exhibits into a new platform in the 
future. 
This project began with the idea that exhibits, like collections as a whole, require 
sustained management and periodic migration to new platforms and standards. No 
exhibiting platform can be a “forever platform,” including the one developed during the 
course of this project. Thus, selection of tools is a matter of trading costs and benefits. 
The goal of this project was to find a platform that met certain goals but required minimal 
investment of time and money. As a result, the platform developed was missing some 
desired functionality. Objects are added to exhibits through CONTENTdm search strings, 
instead of as individual objects.  An individual object can be retrieved, but it must be 
done so through a search string that identifies a particular item. It would be more intuitive 
and flexible if, through the Drupal admin panel, site managers could browse the 
CONTENTdm collection and select items without manually configuring the necessary 
search string. 
Another important compromise made during the project was the adoption of 
Drupal 6 rather than Drupal 7, made necessary by the Drupal module that linked to the 
CONTENTdm collections. This means that the platform’s next migration will likely 
come sooner than it otherwise might have. An alternative option would have been to 
expand the scope of this project to develop the CONTENTdm Integration module from in 
Drupal 7 and deploy the exhibit platform on the newer version of Drupal. This route was 
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investigated, but was ultimately determined to be less efficient than adopting 
Drupal 6 now and migrating to Drupal 7 later after others had migrated the module.  
The most important area for improvement, however, would be in adopting an 
exhibiting platform that is not exclusive to CONTENTdm or any other collection 
management software, but instead supports linked data standards that would allow the 
exhibiting platform to harvest metadata from various sources—metadata conceptualized 
not only as the textual strings that describe an object, but also as the files that describe 
that object. Such a configuration would allow for an integrated, agile approach to 
exhibiting that creates all-in-one exhibits while affording the necessary flexibility for an 
institution to migrate out of CONTENTdm and comparable tools without demanding 
parallel development of a new exhibiting platform. In the future environment of linked 
and nimble data, it may be this marriage of efficient production and polished presentation 
that allows libraries and archives to more fully embrace their role as not only the 
disinterested disseminators of information, but as fellow users, and interpreters, and 
promoters of that information. 
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Appendix 1: Time Costs for Building Exhibits  
 Project 
recorded 
time 
(hours) 
New 
Legacy 
Exhibit 
estimated 
time 
(hours) 
Platform-Wide Development 
Environmental scan 11 - 
Drupal installation 11 - 
Research & selection of Drupal base theme 4 - 
Heuristic usability evaluation of legacy exhibits & planning shared 
design across new exhibits 
6 - 
Mockup of shared site design 2 - 
Platform-Wide Subtotals 34 0 
Exhibit-Level Development 
CONTENTm Integration Module installation 2 1 
Planning unique design elements & structure of specific exhibit 3 1-5 
depends on 
content of 
original 
exhibit 
Mockups of specific exhibit design 2 2 
Configuration of CONTENTdm Integration Module  2 1 
Configuration of Drupal child theme (stylesheet) according to 
design mockups  
10 1-10 
depends on 
content of 
original 
exhibit 
Configuration of custom queries 3 1-5 
Migration of exhibit content 2 2-10 
Exhibit-Level Subtotals 24 9 - 36 
Totals 48 9 - 36 
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Appendix 2: Drupal 6 Theme Testing 
 
Theme Responsive? Notes 
Zen 6.x-2.1  Unknown. Could not install. Continually “broke” Drupal  
(white screen) 
AdaptiveTheme 6.x-3.0-rc3 No  
AdaptiveTheme 6.x-2.2 No  
WhiteBoardFramework 6.x-1.0 Yes Buggy and issues with CSS ID 
and class hooks 
OM 6.x-2.21 No  
FBG (Fluid Baseline Grid) 6.x-2.2 Yes  
 
 
